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WHAT IS CLAIMED IS: 



1 . V A memory cell, comprising: 

aj)air of cross coupled inverters, wherein each inverter includes an NMOS 
transistor ^d a PMOS transistor, and wherein at least one of the NMOS transistors 
includes: \ 

\ a first source/drain region and a second source/drain region separated 
\ by a channel region in a substrate; 

a floating gate opposing the channel region and separated therefrom 

\ by a gate oxide; and 
a conrrol gate opposing the floating gate, wherein the control gate is 
separated from the floating gate by a low tunnel barrier 
intergate insulator; and 
a pair of bitlines coimled to the pair of cross inverters at a pair of voltage 
nodes. \ 

2. The memory cell of claimM, wherein the floating gate is adapted to be 
programmed with a charge such thaVthe memory cell has a definitive asymmetry 
and a definitive state upon startup. \ 

3. The memory cell of claim 1, wherein the low tunnel barrier intergate 
insulator includes a metal oxide insulator selected from the group consisting of lead 
oxide (PbO) and aluminum oxide (AI2O3). \ 

4. The memory cell of claim 1, wherein the lowstunnel barrier intergate 
insulator includes a transition metal oxide. \ 

5. The memory cell of claim 3, wherein the transition m^tal oxide is selected 
from the group consisting of Ta205, Ti02, ZrOj, and Nb205. \ 
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6. \ The memory cell of claim 1, wherein the low turniel barrier intergate 

insulator includes a Perovskite oxide tunnel barrier. 

\ 



7. The memory cell of claim 1, wherein the floating gate includes a polysilicon 
floating gate^having a metal layer formed thereon in contact with the low tunnel 
barrier intergate insulator. 



8. The memory cell of claim 6, wherein the control gate includes a polysilicon 
control gate having ^vmetal layer formed thereon in contact with the low tunnel 
barrier intergate insulator. 



9. A four transistor SRAM cell, comprising: 

a pair of cross coupled WMOS floating gate transistors, wherein each of the 
pair of cross coupled NMOS transistors includes: 

a first source/drain region and a second source/drain region separated 

by a channel region in a substrate; 
a floating gate opposing channel region and separated therefrom 

by a gate oxide; and\ 
a control gate opposing the floating gate, wherein the control gate is 
separated from the floatingvgate by a low tunnel barrier 
intergate insulator; \ 
a pair of bitlines coupled to the pair of cross coupled NMOS floating gate 



transistors at a pair of voltage nodes through a pair of access transistors; and 

wherein the floating gates are adapted to be programmed with a respective 
charge state such that the SRAM cell has a definitive asymmer 



1 0. The memory cell of claim 9, wherein the low tunnel barrier mtergate 
insulator includes a metal oxide insulator selected from the group consisting of PbO, 
AI2O3, TajOj, TiOj, ZrOj, and NbjOj. 
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1 1 . The memory cell of claim 9, wherein the floating gate includes a polysilicon 
floating gate having a metal layer formed thereon in contact with the low timnel 
barrier intergate insulator. 



12. TheXmemory cell of claim 11, wherein the control gate includes a polysilicon 

control gate leaving a metal layer formed thereon in contact with the low tunnel 

\ 

bamer intergatevinsulator. 



13. A six transisW SRAM cell, comprising: 

a pair of cross coupled inverters, wherein each inverter includes an NMOS 
transistor and a PMOS transistor, and wherein at least one of the PMOS transistors 
includes: 

a first source/cMin region and a second source/drain region separated 

by a channel region in a substrate; 
a floating gate opposing the channel region and separated therefrom 

by a gate oxide; and 
a control gate opposing\^ floating gate, wherein the control gate is 
separated from the floating gate by a low tunnel barrier 
intergate insulator; 
a pair of bitlines coupled to the pair of cross inverters at a pair of voltage 
nodes; and 

wherein the floating gate is adapted to be programmed with a respective 
charge state such that the SRAM cell has a definitive as^rome 




14. The memory cell of claim 13, wherein first and the second metal layers are 
lead and the metal oxide intergate insulator is lead oxide (PbO). 

15. The memory cell of claim 13, wherein the first and second metal layer are 
aluminum and the metal oxide intergate insulator is aluminimi oxide (AI5P3). 
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16. \ The memory cell of claim 13, wherein the first and the second metal layers 
includktransition metal layers and the metal oxide intergate insulator includes a 
transitionVmetal oxide intergate insulator. 



17. The memory cell of claim 16, wherein the transition metal oxide is selected 

\ 

from the group consisting of Ta205, Ti02, Zr02, ^i^s- 



18. The memory cell of claim 16, wherein the metal oxide intergate insulator 
includes a Perovskite oxide intergate insulator. 

19. A memory array, comprising: 

a number of memory cells, wherein each memory cell includes: 

a pair of cross coupled inverters, wherein each inverter includes an 
NMOS transistor and a PMOS transistor, and wherein at least one of the NMOS 
transistors includes: 

a first source/drain region and a second source/drain region 

separated by a channel region in a substrate; 
a floating gate opposing "the chaiuiel region and separated 

therefrom by a gate oxide; and 

\ 

a control gate opposing the floating gate, wherein the control 
gate is separated from th^floating gate by a low 
tunnel barrier intergate insuliator; 
a pair of bitlines coupled to the pair of crossln^erters at a pair of 
voltage nodes through a pair of access transistors; and 

a pair of wordlines coupled to the pair of access trabsistors. 



20. The memory array of claim 19, wherein the floating gate is adapted to be 
programmed with a charge such th 
and a definitive state upon startup. 



programmed with a charge such that the memory cell has a definitive asymmetry 
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21. yhe memory array of claim 19, wherein the low ttmnel barrier intergate 
insulatorVncludes a metal oxide insulator selected from the group consisting of PbO, 
AI2O3, Te^^, Ti02, Zr02, and Nb205. 

22. The memory array of claim 19, wherein the floating gate includes a 
polysilicon floating gate having a metal layer formed thereon in contact with the low 
tunnel barrier intergate insulator. 

23. The memory array of claim 19, wherein the control gate includes a 
polysilicon control gate having a metal layer formed thereon in contact with the low 
tunnel barrier intergate insulator. 

24. An array of four transistV SRAM cells, comprising: 

a pair of cross coupled NMOS floating gate transistors, wherein each of the 

pair of cross coupled NMOS transistors includes; 

\ 

a first source/drain region and a second source/drain region separated 

by a channel regionSm a substrate; 
a floating gate opposing the channel region and separated therefrom 

by a gate oxide; and \ 
a control gate opposing the floating\gate, wherein the control gate is 
separated from the floating gate by a low tunnel barrier 
intergate insulator; 
a pair of bitlines coupled to the pair of cross coupled NMOS floating gate 
transistors at a pair of voltage nodes through a pair of accessVansistors; 
a pair of wordlines coupled to the pair of access transis^^; and 
wherein the floating gates are adapted to be programmed w^th a respective 
charge state such that the SRAM cell has a definitive asymmetry. 



# 
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25. \ The array of memory cells of claim 24, wherein the low tunnel barrier 
intergat^ insulator includes a metal oxide insulator selected from the group 
consistingyof PbO, AI2O35 TajOj, TiOj, ZrOj, and NbjOj. 

26. The array of memory cells of claim 24, wherein each floating gate includes a 
polysilicon floating gate having a metal layer formed thereon in contact with the low 
tuimel barrier intergate insulator. 

27. The array of memory cells of claim 24, wherein each control gate includes a 
polysilicon control gateJiaving a metal layer formed thereon in contact with the low 
turmel barrier intergate insulator. 

28. An array of memory cfeUs, comprising: 

a number of SRAM cells, wherein the nimiber of SRAM cells each include a 
pair of cross coupled inverters, wherein each inverter includes an NMOS transistor 
and a PMOS transistor, and wherein^ least one of the PMOS transistors includes: 
a first source/drain region and a second source/drain region separated 

by a channel region in a substrate; 
a floating gate opposing.the\hannel region and separated therefrom 

by a gate oxide; and 
a control gate opposing the floating gate, wherein the control gate is 
separated from the floating^ate by a low tunnel barrier 
intergate insulator; \^ 
a pair of bitlines coupled to the pair of cross inverters at a pair of voltage 
nodes; \ 

a pair of wordlines coupled to the pair of access tr^sistors; and 
wherein the floating gate is adapted to be programmed with a respective 
charge state such that the SRAM cell has a definitive asymmet 
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29. \An electronic system, comprising: 

a^processor; and 

a niemory device coupled to the processor, wherein the memory device 
includes an array of memory cells, comprising: 

^a number of SRAM cells, wherein the number of SRAM cells each 
include a pair of cross coupled transistors, wherein at least one of the cross coupled 
transistors included; 

\ 

^a first source/drain region and a second source/drain region 

separated by a channel region in a substrate; 
a flxjating gate opposing the channel region and separated 

therefrom by a gate oxide; and 
a control gate opposing the floating gate, wherein the control 
ga^e is separated from the floating gate by a low 
^1 barrier intergate insulator; 
a pair of bitlines coupled to each SRAM cell and the pair of cross 
coupled transistors at a pair of voltage^odes through a pair of access transistors; 

a pair of wordlines couple^ to the pair of access transistors in each 

SRAM cell; 

a sense amplifier coupled to th^^airs of bitlines; and 
wherein the floating gate is adapte^to be programmed with a 
respective charge state such that each SRAM cell can have a definitive asymmetry. 

30. The electronic system of claim 29, wherein the low tunnel barrier intergate 
insulator includes a metal oxide insulator selected from the^group consisting of PbO, 
AI2O3, Ta^Os, Ti02, ZrO^, and Nb205. 

3 1 . The electronic system of claim 29, wherein each floating gate includes a 
polysilicon floating gate having a metal layer formed thereon in cont^t with the low 
tunnel barrier intergate insulator. 
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32. \ The electronic system of claim 29, wherein each control gate includes a 
polysincon control gate having a metal layer formed thereon in contact with the low 
tunnel bamer intergate insulator. 

33. A metnod of forming a memory cell, comprising: 

forming a^air of cross coupled inverters, wherein forming each inverter 
includes an NMOsVansistor and a PMOS transistor, and wherein the method 
includes forming at least one of the NMOS transistors to include: 

a first som>ce/drain region and a second source/drain region separated 

by aMiannel region in a substrate; 
a floating gate\)pposing the channel region and separated therefrom 

by a gate Wide; and 
a control gate opposmg the floating gate, wherein the control gate is 
separated frornSthe floating gate by a low tunnel barrier 
intergate insulator\such that the floating gate is adapted to be 
programmed with acliarge and the memory cell can have a 
definitive asymmetry and a definitive state upon startup; and 
forming a pair of bitlines coupled to the p^ir of cross inverters at a pair of 
voltage nodes. 

34. The method of claim 33, wherein forming the low tunnel barrier intergate 
insulator includes forming a metal oxide insulator selected ^oni the group 
consisting of lead oxide (PbO) and aluminum oxide (AI2O3). 

35. The method of claim 33, wherein forming the low tunnel ds^rrier intergate 
insulator includes forming a transition metal oxide insulator. 
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36. The method of claim 35, wherein foraiing the transition metal oxide 
insulator includes forming the transition metal oxide insulator selected from the 
group consismig of Ta205, TiOj, Zr02, and Nb205. 

37. The methcd of claim 33, wherein forming the floating gate includes forming 
a polysilicon floating gate having a metal layer formed thereon in contact with the 
low tunnel barrier intargate insulator. 

38. The method of clam 33, wherein forming the control gate includes a 
forming a polysilicon controivgate having a metal layer formed thereon in contact 
with the low tunnel barrier int^ate insulator. 

39. A method for forming an arrW of memory cells, comprising: 

forming at least one SRAM celi in the array, wherein forming the at least 
one SRAM cell includes forming a pair of cross coupled transistors, and wherein 
forming the pair of cross coupled transistork includes forming at least one of the 
cross coupled transistors to include: \ 

a first source/drain region and a stecond source/drain region separated 

by a channel region in a substrate; 
a floating gate opposing the channel region and separated therefrom 

by a gate oxide; and \ 
a control gate opposing the floating gate, werein the control gate is 
separated from the floating gate by a iW tunnel barrier 
intergate insulator such that the floating\ate is adapted to be 
programmed with a charge and the SRAJVrcell can have a 
definitive asymmetry and a definitive state upon startup; 
forming a pair of bitlines coupled to the at least one SRAM cell and the pair 
of cross coupled transistors at a pair of voUage nodes through a pair of access 
transistors; \ 
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X^forming a pair of wordlines coupled to the pair of access transistors in the at 

least one^SRAM cell. 

\ 

\ 

\ 

40. The method of claim 39, wherein forming the low tunnel barrier intergate 

\ 

insulator includes forming a metal oxide insulator selected from the group 

consisting of PbO, AI2O3, Ta205, Ti025 Zr02, and NbjOj. 

\ 
\ 

41. The method of claim 39, wherein forming each floating gate includes 

\ 

forming a polysilicon floating gate having a metal layer formed thereon in contact 
with the low tunnel barri^^ intergate insulator. 

\ 

42. The method of claim 39, wherein forming each control gate includes forming 
a polysilicon control gate having, a metal layer formed thereon in contact with the 
low tunnel barrier intergate insularor. 



43. A method for operating an SRJ^ cell which includes a pair of cross 
coupled floating gate transistors, comprising: 

writing to at least one of the cross coupled floating gates of the SRAM cell 
using channel hot electron injection, wherein the cross coupled floating gate 
transistors each include: 

a first source/drain region and a second source/drain region separated 

by a channel region in a substrate; 
a floating gate opposing the channel regiona and separated therefrom 

by a gate oxide; and 
a control gate opposing the floating gate, wheffein the control gate is 
separated from the floating gate by a lowN;unnel barrier 
intergate insulator; 
erasing charge from the floating gate by tunneling electrons of the 
floating gate and onto the control gate; and 
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sensing a logic state of the SRAM cell in a start up mode. 



44. The method of claim 43, wherein erasing charge from the floating gate by 
tunneling electrons off of the floating gate and onto the control gate further includes: 



providing a negative voltage to the substrate of the at least one of the cross 
coupled floating\ate transistors; and 

providing a large positive voltage to the control gate of the at least one of the 
cross coupled floating^ate transistors. 

45. The method of claini 43, wherein the method further includes writing to the 
floating gate by tunneling electrons from the control gate to the floating gate. 

46. The method of claim 45, wVrein writing to the floating gate by tunneling 
electrons from the control gate to the^oating gate further includes: 

applying a positive voltage to thfe substrate of the at least one of the cross 
coupled transistors; and \ 

applying a large negative voltage to t^e control gate of the at least one of the 
cross coupled transistors. \ 

47. The method of claim 43, wherein erasing chWge from the floating gate by 
tunneling electrons off of the floating gate and onto tnfe control gate includes 
tunneling electrons from the floating gate to the control\ate through a low tunnel 
barrier intergate insulator. \ 

48. The method of claim 47, wherein tunneling electrons fram the floating gate 
to the control gate through a low tunnel barrier intergate insulatoruncludes tunneling 
electrons from the floating gate to the control gate through a low timnel barrier 
intergate insulator selected from the group consisting of PbO, Al203,Ya205, TiOj, 
Zr02, and Nb205. \ 
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49, The metftod of claim 47, wherein tunneUng electrons from the floating gate 
to the control gate through a low tunnel barrier intergate insulator includes tunneling 
electrons from a metalHayer formed on the floating gate in contact with the low 
tunnel barrier intergate in^lator to a metal layer formed on the control gate and also 
in contact with the low tunnelbarrier intergate insulator. 
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